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ABSTRACTS

Local knowledge is important in characterizing asdecting shea tree ethnovarieties since
the local communities have lived with the specmsduite so long. The communities have
developed their classification methods based onisp@henotypic traits used to distinguish
one ethnovariety from another. This has helped teelact and conserve specific genotypes
of their interest on farm. Variants of shea treestan different populations known by the
local communities. This study aimed at identifyizugd selecting high oil yielding shea tree
“ethnovarieties” in Katakwi; Otuke; Amuru; Moyo; Aa and Nakasongola districts of
Uganda using local knowledge. The districts welecsed because of their long historical
association with shea trees which has become patfteir socio-cultural and economic
lifestyle, so they have broad local knowledge alshda tree variations within their areas.
The study aimed at identifying and selecting sugrandividual shea tree ethnovarieties with
high oil yield using local knowledge for seed cotlen to raise a half sib population. Data
was collected in the months of November and Decer@b&7 from 246 shea tree farmers
through interviews, 8 focus group discussions cotetl) and 6 Key informer interviews with
opinion leaders, civic leaders and local leaderhéndistricts. List of fifteen shea butter tree
ethnovarieties with their descriptive characterstivas generated per district. 53.4% of the
people who were interviewed were women and 46.4%e ween. Data analysis using
Statistical Package for Social Sciences (SPSS ®@g)run using multivariate analysis and
multiple regression analysis to test for any déferes in local knowledge of shea tree
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ethnovarietis. Differences in local knowledge ire thesearch districts was moderately
significant with P = 0.043, df = 4 andf%9.837.
Keywords: Oil yield, Traits, Variation, Community, Prefedieindigenous, ethnovarieties

INTRODUCTION

World over, local communities depend on naturaloweses to meet their basic needs
(Agbogidi 2010), and the use patterns of such messuvary with ecological and socio-
cultural characteristics of the area (Jametlaal, 2013). Shea treé/{tellaria paradoxa in
particular is a socially, culturally and economigamportant indigenous fruit tree species of
Sudano-Sahelan Africa (Boftat al, 2000). The tree supplies different products senvices
(fruits, oils, income, cosmetic and medicinal oietits, hair cream, soaps illuminant and
water proofing materials, fuels) and ecologicaksokupporting rural livelihood within its
range in Africa (Jasavet al, 2015 & Lovett 2004). Through their long-term uaed
interaction with shea trees, local communities dgvé&nowledge of identifying parameters
and peculiar characteristics of plants importamttfeir socio-economic wellbeing. These
particular practices, norms and knowledge of idgimig parameters and peculiar
characteristics of plants differentiating one tyqmen the other when packaged together, form
local knowledge. This local knowledge is generatewl transmitted over time from
generation to generation; one social group to aro#md one agro-ecological zone to the
other through experience realized while interactwnth the local environment (Carvalbed
al., 2011).

In this way, shea tree types with the best traitgehbeen selected over time, forming the
basis for naming such plants based on the utilgatis and or the use for which they are
applied. Generic names are then applied to thetplaamsed on the different preferred use
values by the community. In some cases, phenotgpd morphological characteristics
determine the naming although this may change entrironment, location and the stage in
development of the plant. Farmers’ local knowledge play a major role towards attaining
adequate information on plant varieties in a l@ah since they are always developed over a
wide period of time as the communities use andaawowith the plant species.

Tree improvement programs need to be put in plagedrease the potential benefit of such
community preferred traits that builds from localokvledge. In this case, knowledge of
phenotypic and genotypic diversity of the specesmportant for its improvement. The
conventional methods of studying phenotypic andoggaic diversity are not very easy to
apply to trees because of their large size, long tthey take to mature, and the different
forms one species may take due to the changewiroement.

Local knowledge is therefore important for undardtag the existing diversity in shea trees
and for selection of putative traits for improvermeit has been used by researchers
elsewhere to characterize and select shea treewetheties in Africa (Mawaet al, 2017,
Gwali 2013 and Nyarkecet al, 2012). In this way, the farmers generate a wealth
knowledge and perception of plant traits commoth&r areas which can aid in selection for
improvement (Gwalet al, 2011, Atukundaet al, 2018). Through Farmer Managed Natural
Regeneration (FMNR), farmers have been able tatssfgecific genotypes of their interest
and conserved them randomly spaced in their faiDjskéta et al, 2014). Such selected
genotypes could have been due to random matingfiatiter environmental and genetic
variations through other mutants that have genénatde varieties of shea trees on different
populations (Sanoet al, 2004).

The objective of the study was to establish theortgmce of local knowledge in the
identification and selection of the preferred strea ethnovarieties by the local communities
in the six study areas. The study also aimed detergnthe differences in preference to the
different ethnovarieties among the different ethgrioups.
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Sampling methods

Data was collected using household surveys, foecagpgdiscussions and Key informant
interviews with opinion, civic, cultural and lockdaders in Katakwi; Otuke; Amuru; Moyo;

Arua and Nakasongola districts in Uganda in the ttof November and December 2017.
These districts were selected because of their husfprical association with shea trees
which has become part of socio-cultural and econdifestyle, so they have broad local
knowledge about shea tree variations within thesags.

Sample size

A total of 246 shea tree farmers were randomlyctetefrom the six selected districts.

The sample size of 246 respondents was derivattdasated below:

n= (pgz’)/e?

Where:

p = Present population estimated at 80% or propoxi which attributes is of interest to the
researcher.

n = Sample size

g =100-p

e = Error term (5%)

z = Confidence level e.g. z = 1.96 or 95%

Substituting for the equation, thus:

n=(0.8*0.2* [1.96] ?)/ [0.05] ?=245.8~ 246 households surveyed.

The study made use of the lists of all shea tremdes generated from the study areas by
earlier researchers. The farmers in the list imdacation were numbered from one till the
last and 41 random numbers to represent the farwenes generated using computer Genstat
software.

The farmers helped in identifying and selectingastrees from the different ethnovarieties
known for high oil yield. List of the shea treesimivarieties was compiled from the focus
group discussions, Key informer interviews andviaiial interviews.

Data analysis

Preference on fifteen shea tree traits was testedlaomer communities with similar
backgrounds from six districts of Uganda. Eaclpoesing farmer was randomly selected
for interviews. Because of the differences innnenber of shea tree farmers in each district,
the sample size was not uniform. Test for the bffiee in shea trait preference was run using
the Kruskal-Wallis testo determine if there were any statistically sigraiht differences in
preference between two or more farming communitugs. Decision was taken based on
the test result got being guided by the set lef/slgnificance (0.05).

RESULTS AND DISCUSSION

Characteristics of the respondents

Majority of the respondents were female (TableVWpmen within the study areas proved

more knowledgeable on high oil yielding shea trbmevarieties than their male counterparts
Mawa (2016). This is an indication that women hanslhea tree products on more usual
occasions than their husbands who only get condeafter the women have sold the

products (oil or kernels). Women were further idged as key players in the upstream level
in promoting shea butter value chain during coitectpost- harvest handling and marketing
(USAID 2004).
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Table 1: Socioeconomic status of the respondents

Catedo Status of the Proportion of respondents
gory respondents (%)
Male 46.6
Sex of the respondents Female 53.4
Primary level 65.7
Maximum level of education Secondary 21.3
None 11.2
reached . . .
Tertiary/University 1.7
Farmer 82
Informal employment 6.7
. . Formal employment 5.6
Main occupation Business 34
Studying 2.2

Level of education is an important factor in enhagdocal knowledge (Fredkt al, 2018).
The more educated respondents gave a more conssstdreliable information regarding
shea tree types in their areas. The associatiavebetlevel of local knowledge and level of
education was not significant (0.16). This is adidation that higher level of education
influences the aptitude and reasoning capacitynoindividual. Local knowledge basically
deals with learnt knowledge as one grows and usea tee products. The farmers get to
discover differences in fruit shapes; taste; calod texture that equip them in developing
preferences to some traits over time. This is g because any plant breeding
programme should target the interest of the endsusaom the community are key. The
difference in local knowledge between farmers ofd@and Lango farming systems was
weakly significant although the general differen@mong all the study areas differed
significantly &2 = 9.837, df = 4, p = 0.043).

Land and shea tree ownership in Uganda

Over 50% of the respondents were above 45 yeamsvaiihg 5 acres of land on average.
Below 25% of the respondents were below 35 yearewing 3 acres of land. In general, the
average land size owned by most of the farmersinases possessing 27 shea trees on
average giving average standing density of threeimahea trees per acre (Table 2).

Table 2: Average land size and shea trees owned peispondents
Respondents’ Size of land  Number of shea trees

age (years) owned (acres) on land
Mean 46 7 27
Median 45 5 15
Std. Deviation 16 7 33
25 35 3 8
Percentiles 50 45 5 15
75 57 8 30

These shea trees are owned by men (65%) and fameitlgbers (18%) — see figure 1 below.
Single mothers headed families attached shea teership to the women if the children
were still young and if the land had not yet beendéd among the children. Each farmer
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with shea trees on his/her land had a vast knowlexgthe different types of shea trees on-
farm, their phenology, traits and the preferredgrthat have been selected over time. The
farmers with larger pieces of land had on averageendiverse shea types and stems. This
also widened their knowledge on shea tree typokgy experiences. This kind of differed
tree ownership is a factor of land-tree tenure specific area. Throughout African, land-tree
tenure determine the right to use or harvest angpreduct from trees on that land although
communal ownership also exist where the communigynivers are the only ones allowed
right of use. It was noted that although claimssloéa tree ownership were attached to the
men/husbands, women and children were the majer ptdyers in harvesting and post-
harvest handling of the shea fruits and seedsifaxtraction and sale (Figure 1). The men
claimed full responsibly when it came to convertihg tree into charcoal for sale. They also
gave their strong reason of sharing monies frons#ie of the shea kernels and oil that they
are the owners of the trees although they did meictly get involved in collecting and
processing the saleable products (Beffal, 1996).

60

40+

Percent

201

[
T T T T T
Man Woman Family members Clan members Man and Woman

sheatree owner

Figure 1: Shea tree ownership in Uganda

Researchers conducted in Nigeria (Janetlal, 2013), Ghana (Techno serve 2004) and
Uganda (Gwaliet al, 2013) identified women as the major players ilection and
processing of shea products. This has greatly iboiéd to their local knowledge on shea
tree typology, products and services. Although thetyvely engage in the shea collection and
products processing, they are majorly found at #ieey upstream end where labor
engagement is too high and benefits are low. Assalt, they end up benefiting less from the
industry due to low farmers’ margin arising fromwldoargaining power emanating from
individual farmer marketing. Despite of the abowemen are still empowered economically
as they participate in the value chain.

Importance of shea trees and products to rural livehood in Uganda
Shea trees offer various benefits to the commumnitidnere they grow. The fruit pulp
supplements household food and nutrition as theycansumed to supplement food during
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the hunger period (Jasat al, 2015). The kernel provides fats and fatty acadsi¢, stearic,
linoleic, and palmitic acids) (Gwakt al, 2012). Shea trees play a major role in nutrient
recycling when the leaves and fine roots decomposkea major source of oil for the local
communities (Bayalat al, 2006) although the leaves decompose at a lowBatgalaet al,
2005).

The communities realize the importance of sheatreg from the fruits, oils, income,
cosmetic and medicinal ointments, hair cream, sdlpsinant and water proofing materials,
fuels to the various services it offers (Table 3).

Table 3: Benefits of shea trees derived at housekldevel (n=246)
Proportion of the
respondents (%)

House hold food and nutrition

; 56.2
. security
Benefits of shea butter tree House hold income 9.8
Firewood 7.9
Cosmetic oils 3.4
Charcoal 2.8
il 56.2
Seeds 41.6
Shea tree products sold Fruits 19
Seedlings 1.1 |

Most community members benefit from shea treeddod and nutritional security (56.2%).
This includes fresh fruit pulp eaten to provide afuenergy when the farmers are either
digging or just from the gardens. The sweet puli, df sugars are therefore eaten while
preparing the next meals. This is important in glibg family diet during periods of low
food supply (Table 3). The tree product (kernel aiyl provide a good household income
mainly for women and children who sell in the looarkets. Home processed oil is mostly
traded on, followed by kernels (Figure 2). The imaoce of shea trees to smallholder
farmers’ livelihoods has enhanced their local kremgle on the high oil yielding and early
maturing shea trees in Uganda. This is becaustathers have co-existed with the species
for the rest of their lives.

Figure 2 points out the proportions (%) of respanigl@vhy local farmers deliberately protect
shea trees on their farms. It highlights three megasons as oil production both for sale and
domestic use, food and nutrition provisioning arektintercrop under agroforestry system
through farmer managed regeneration.

Most (54%) of the farmers maintain shea trees @ir tarms in order to process oil both for
domestic use and income. Others responded thatléyain shea trees on their farmlands
for food and nutrition (26%) and intercropping (2%)

Shea trees and shea products offer a wide rangaoofucts and services that improve
community livelihood in the areas where they grdWwrough their close interaction with the
species, the communities have co-existed withrdee for decades and therefore, has become
part and parcel of their livelihood. This has bé&eefthem a lot through sale of shea products
to earn household income. Products like oil, kermall wood fuel are sold and children
educated, food staffs bought for home consumptimedical services acquired and clothing
purchased for the family members. The domesticcoilsumption saves the family from
purchasing cooking oil from the markets as suclnggthe money for other household uses.
On the other hand, the nutritious shea fruit puljié provide household food and nutrition
security during the fruiting seasons. These treesmaajorly found randomly placed within
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the farmlands providing shading and protection ddcaltural crops from intense sunshine
and strong winds.

Tree intercop

Oil

production/income

Figure 2: Reasons why local farmers deliberately mtect shea trees on their farms

Distribution and state of shea trees on farm

We analyzed the status of shea trees on farm whtttlg are increasing or not, whether the
available shea trees are selected for or not orthehahey are planted or they grow for
themselves and where they are located on farm.hdsdeen summarized in table 4 below.

Table 4: Status of shea tree on farm (n=246)
Proportion of

Shea tree status Response respondents (%)
Changes in shea tree population over the last 10 Increased 74
years Decreased 26
Yes 77
Whether shea trees regenerate on farm No 23
Whether shea tree types are selected for protection Yes 65
on land No 35
Scattered 67
Where shea trees are located on farm Boundary 30
Plantation 3

Majority of farmers noted increased tree populaborfarm (Table 4). This could have been
due to the number of local efforts to protect thecses where the cultural institutions, local
government authorities and a number of NGOs haearbeaded formulation of by-laws
banning cutting and burning charcoal from the tfech by-laws are also supported by the
fact that there is also growing demand for shea pr@ducts where the farmers can easily
sell, such as oil and kernel to local markets atdiler buyers from local centers. Deliberate
maintenance of shea trees on farm is a form offagstry system curried out by retaining
economically viable trees on farmland which remblkancrease profit per unit area of rural
farmers’ land. This practice is termed as Farmen&d@d Natural Regeneration (FMNR).
The maintained tree species greatly supports andtanss livelihood of the rural people by
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playing significant role in diversifying food sedyrand household income (Jamadt al,
2013). Although shea trees are such important tséloold livelihood, there is no deliberate
effort to plant on-farm by the farmers who only ntain natural regeneration (Table 4).
However, a number of farmers make efforts to sqleeterred shea tree traits for protection
on farm. These traits are dependent on the pheicatijaracteristics guided by their growth
forms (Diandaet al, 2008) but not based on the ethnovariety seledivan the fact that
differentiation of the types is based on fruit tyipet not tree characteristics. Even if this
would be possible, it becomes very difficult forrrfeers to differentiate between the
ethnovarieties when the trees are still young. tMdghese trees are found scattered on the
farmland (67%) given the sporadic distribution d&aceher random selection methods (Gwali
et al, 2011).

Farmers’ shea trait preference

Farmers ranked five top preferred shea tree ethietias in their areas based on the level of
oil production and farmer preferences across theystreas. Four ethinovarieties were
majorly selected due to their traits preferredtmy ¢ommunity (figure 3). Two traits (High oil
content and tasty/sweet pulps) were most prefdosethe farmers across the study areas.
According to the different communities, judgementtbose enthinovarieties that exhibited
the shea tree preferred traits were selected p#ratlias presented in figure 3 below.

Gt . . ]
R
:"h ]
T Moyo
)
n.g [ Sweet pulp
" Amuru [
k= 4 Soft pulp
= —
g Otuke | M Black seeds
i M Big oval fruit
Katakw ! |||ﬁTﬁTﬁ?ﬁWTl T T LT

0 10 20 30 40

Propotions of respondents

Figure 3: Farmers’ choice of the different shea tre ethnovarieties with high oil production

Farmers’ local knowledge in high oil yielding shizae ethnovarieties differed among the
communities of the different locations. Althougle tthfference was realized, it was clear that
farmers mix shea nuts from the different ethnovasewhile collecting the fruits from the
farms. Farmers therefore have limited knowledgehenreal shea tree ethnovarieties which
contribute more oil to the oil pool when comparedtte rest. This is one area recommended QY
for further research. Farmers have it that blagded ethnovariety is with higher oil content * 3
than other types although the variety was only miteghest preference in Moya district E?
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(30%) followed by Katakwi and Otuke districts (128td 15% respectively). Although Gwali
et al., (2013) also reported so, this research found ardence of this notion. The
respondents from Teso, Lango and Acholi farmingesys based their local knowledge on
the size of shea tree fruits/seeds while West Mkpondents had a congruence of local
knowledge. The general ranking of all the ethnatas in Uganda revealed that farmers’
local knowledge in grading shea tree ethnovaridti Wighest oil yield consider big seeded
shea tree types (figure 4).

Big oval Oval Black Hairy Sweet Thin
fruited fruited seeded pulped  pulped

e e
O N B O
1 1 1 1 J

Proportion of respondents (%)

O N b OO
1

Farmers' preferences for oily shea tree types

Figure 4: Generalized local knowledge on the highesil yielding shea tree
ethnovarieties in Uganda

Farmers’ local knowledge on shea trees with hidlyield was based on the morphological
characteristics of the fruits majorly due to sizeimdividual fruits/seeds. The farmers
believed that bigger kernels produce more oil thla@ small kernels. Rarely can this
assumption be true as the seed mass-volume ratimotde the cutting line to this fact.
Although Okulloet al, 2010 reports on the physico-chemical charactesist shea butter oil
in Uganda with oil content ranging from 41-54%,stlinly points at the variability of oil
productivity between the shea tree growing areaa adole. There is therefore need for
further research on the various ethnovarietieslémtify the contribution owing to shea oil
productivity from individual ethnovarieties. Thisilwclearly address the gap on which
ethnovariety produces more oil, such trait couldibed to breed for high oil yield in Uganda.
Other studies on the components of shea oil (Boeidal, 2017, Honfo et al, 2014;
Israel,2014 and Zaidwt al, 2014) only reported the elements of fatty aciistained in the
shea oil and did not also point out which shea &#movariety contributes much of the
important components. The respondents were fughbjected to a question to identify the
preference between high oil yield and sweet/tabgaspulp. This was to assess farmers’
choice of the two traits which has been key in iovworg household livelihood. Most of the
respondents indicated preference to tasty pulphégid oil yield as a linked trait (98.2%) of
whom 67.4% preferred shea trees with only highy@ld and the rest prefer tasty pulp
(figure 5)

Page3 0



Odoi, J.B, Muchugi, A., Okia, C.A., Gwali, &nd OdongT.L.

THE JOURNAL OF AGRICULTURE AND NATURAL RESOURCES SCIENCES, 7(1), 22-33

[N

N

o
J

100 A
80 -
60 -
40 -

20 -

Proportion of respondents (%)

Sweet pulp Tasteless High oil  Sweet pulp
and oily pulp not oily yield

Shea tree trait preference

o

Figure 5: Farmers’ indication of preference to shedree traits (high oil yield and sweet
pulp)

The most beneficial product from shea tree is thoagh the tasty pulp is also eaten to
subsidize household diet (Table 3). Generationhefstree variety with high oil yield will
positively contribute to community livelihood asthuantity of oil produced per given kernel
will be high improving household income. Oil protioa in West Africa yields between 30-
40% of Shea butter from raw nuts using mechanizethod (Addaquay 2004), although
local production method can yield as low as 25%gigraditional and semi-mechanized
systems (Jamalket al, 2013).

CONCLUSION

This study has revealed the differences in locabvkadge and preferences for shea
ethnovarieties among the communities in Uganda. réése it was believed that bigger
fruit/seed sizes and block seeds produce morehisl,may not be so. This calls for further
research to determine the quantity and qualities otbf produced by the different
ethnovarieties. It will be appreciated that locabwledge is useful in determining baseline
information required to start shea tree breedirmg@mme. This is important in the fact that
breeding is done to meet the needs and aspiratibtiee end users whom the communities
are. On the other hand, other none preferred shedypes also require protection given the
fact that human preferences change over time amdeftire, those none preferred
ethnovarieties may find preference in the future.

RECOMMENDATIONS

Further research to identify the shea tree ethmetyarith the highest oil quality and quantity
to back the local knowledge results give in thseagch.

Any future shea tree breeding programme shouldetatye preferred traits (High oil yield
and sweet taste). This can aim at increasing #ee i fruits and taste which will be in line
with the local knowledge that bigger and black sga@duce more oil.

DISCLOSURE STATEMENT

The authors would like to state that there is ng @wtential conflict of interest in this paper
or out of research carried out to generate infoionah this paper.

Page3 1



Odoi, J.B, Muchugi, A., Okia, C.A., Gwali, &nd OdongT.L.

THE JOURNAL OF AGRICULTURE AND NATURAL RESOURCES SCIENCES, 7(1), 22-33

FUNDING
This study was made possible with financial supfrorn CGIAR Gene bank project through
ICRAF.

ACKNOWLEDGEMENTS

The authors would like to thank the local governtmauthorities, opinion leaders and the
shea tree farmers of Katakwi, Otuke; Amuru; Moyal &rua districts and the Director of
Ziiwa Rhino Sanctuary for their time taken to shem®rmation with us that has made this
manuscript possible. Many more thanks to Natiorakestry Resources Research Institute
(NaFORRI) and Makerere University for providing dempnvironment and guidance during
the time for writing this paper.

REFERENCES

Addaquay, J. 2004. The Shea butter Value ChainniRgfin West Africa WATH Technical
Report No 3, Dakar, WATH

Ana Maria Carvalho, Amélia Frazao-Moreira, 2011partance of local knowledge in plant
resources management and conservation in two pedtereas from Tras-os-Montes,
Portugal’, Journal of Ethnobiology and Ethnomedicirol. 7, no. 1, p. 36

Atukunda Robinah, Sseruwagi Peter, Karungi JeniKgamanywa Samuel, Erbaugh Mark
and Ochwo-Ssemakula Mildred 20Earmers’ knowledge of passion fruit virus diseases
and their management in central Uganda. Researeht@at

Boffa JM., Yaméogo G, Nikiéma P, & Knudson DM, 19%hea nut (Vitellaria paradoxa)
production and collection in agroforestry parklaomd®urkina Faso. In: Leakey R.R.B.,
Temu A.B., Melnyk M. & Vantomme P., eds. Domesticatand commercialization of
non-timber forest products in agroforestry systelNm-wood Forest Products 9. Roma:
FAO, 110-122.

Chevalier A. 1943. Le Karité ou arbre a beurre:aEssonographique [Shea or butter tree:
monographic essay]. Revue Internationale de Bot@nigppliquée et d’Agriculture
Tropicale. 23:100

Djekota C, Diouf D, Sane S. Mbaye MS and Noba KL.£ZMorphological characterization
of shea tree (Vitellaria paradoxa subsp. paradp&pylations in the region of Mandoul
in Chad. Vol. 6(2), pp. 184-193, DOI: 10.5897/1IJB@3.0662
cademicjournals.org/IJBC

Fredi Alexander Diaz-Quijano, Ruth Arali Martineeda, Alfonso J. Rodriguez-Morales,
Ronald Alexander Rojas-Calero, Maria Lucrecia L@@mzalez and Ronald Giovanny
Diaz-Quijano 2018. Association between the levaddifcation and knowledge, attitudes
and practices regarding dengue in the Caribbeaarred Colombia BMC Public Health
BMC series — open, inclusive and trusted201818Ht##s://doi.org/10.1186/s12889-
018-5055-z

Gwali S, Okullo JBL, Eilu G, Nakabonge G, Nyekovizi P. 2011. Folk classification of
Shea bultter tree (Vitellaria paradoxa subsp. wi#gtethno-varieties in Uganda.
Ethnobot. Res. Appl. 9:243-256.

Honfo, FG, Akissoe, N, Linnemann, AR, Soumanouakd S., V.B.M.A.J. 2014.

"Nutritional Composition of Shea Products and CleaiProperties of Shea Bultter : A
Review",Critical Reviews in Food Science and Nutritid&fol. 54 No.5, pp. 37-41.
http://www.fao.org/docrep/007/y5610e/y5610e02.htm.

Israel, MO 2014. "Effects of topical and dietaryeusf Shea butter on animal®®merican
Journal of Life Science¥ol. 2 No.5, p. 303.

Jamala, GY, Jada MY, Yidau JJ and Joel L. 2013ioc8Bconomic Contribution of Shea
Tree Yitellaria paradoxd in Support of Rural Livelihood in Ganye, Sourtastern

Page3 2



Odoi, J.B, Muchugi, A., Okia, C.A., Gwali, &nd OdongT.L.

THE JOURNAL OF AGRICULTURE AND NATURAL RESOURCES SCIENCES, 7(1), 22-33

Adamawa State, Nigeria. IOSR Journal Of Environmki&cience, Toxicology And
Food Technology (IOSR-JESTFT) Volume 6, Issue 57881

Kwasi Opoku Boadu, Michael Akrofi Anang, SampsoreK017. Chemical characterization
of shea butter oil soap (Butyrospermum parkii Gnp&esearchgates.

Mahamadi Dianda, Jules Bayala, Tahir Diop, Sil#an) Ouédraogo 2008. Improving growth
of shea butter tre&/(tellaria paradoxaC.F.Gaertn.) seedlings using mineral N, P and
arbuscular mycorrhizal (AM) fungsiotechnol. Agron. Soc. Enviro200913(1), 93-102

Mawa Karambiri, Marléne Elias, Barbara Vinceti &eAkandra Grosse 2017. Exploring local
knowledge and preferences for sh¥#d]laria paradoxg ethno varieties in Southwest
Burkina Faso through a gender and ethnic lens.skgrérees and Livelihoods Volume
26, - Issue 1 pp 13-28.

Nyarko G, Mahunu GK, Chimsah FA, Yidana JA, Abubakad, Abagale FK, Quainoo A,
Poudyal M. 2012. Leaf and fruit characteristicSbea (Vitellaria paradoxa) in Northern
Ghana. Res.Plant Biol. 2(3):38-45.

Sanou H, Picard N, Lovett PN, Dembe” le” M, KorboD4arisso D. and Bouvet JM. 2006.
Phenotypic variation of agro morphological traitsree shea tree, Vitellaria paradoxa
C.F. Gaertn., in Maliunbro. Genetic Resources arp Evolution 53: 145-161 DOI
10.1007/s10722-004-1809

Techno serve-Ghana. 2004. The industry strategio, pAccra.Wallace - Bruce, Y. (1995).
Do it herself: Women and technical innovation. Slhedter extraction in Ghana. H.
Apliton (ed), London, intermediate technology puaétions.

Zaidul, ISM, Norulaini, NNA, Sahena, F and Jaffil.J2014. "Supercritical carbon dioxide
extraction and studies of mango seed kernel foo@dautter analogy fats’CyTA —
Journal of Food Vol. 12 No. 1, pp. 97-103.

Page3 3



